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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 11 July 2005 was filed 
after the mailing date for application 10/812,893. The submission is in compliance with 
the provisions of 37 CFR 1 .97. Accordingly, the Examiner is considering the 
information disclosure statement with a signed and initialed copy being attached hereto. 

The information disclosure statement (IDS) submitted on 6 January 2005 was 
filed after the mailing date for application 10/812,893. The submission is in compliance 
with the provisions of 37 CFR 1 .97. Accordingly, the Examiner is considering the 
information disclosure statement with a signed and initialed copy being attached hereto. 

The information disclosure statement (IDS) submitted on 1 November 2004 was 
filed after the mailing date for application 10/812,893. The submission is in compliance 
with the provisions of 37 CFR 1.97. Accordingly, the Examiner is considering the 
information disclosure statement with a signed and initialed copy being attached hereto. 

The information disclosure statement (IDS) submitted on 31 March 2004 was 
filed on the mailing date for application 10/812,893. The submission is in compliance 
with the provisions of 37 CFR 1 .97. Accordingly, the Examiner is considering the 
information disclosure statement with a signed and initialed copy being attached hereto. 
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Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Status 

Claims 1-20 remain pending and are ready for examination. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under. Article 21(2) 
of such treaty in the English language. 

Claims 1-20 are rejected under 35 U.S.C. 102(a) and 35 U.S.C. 102(e) as being 
anticipated by Ellis et al (U.S. 2003/0212859) hereinafter referred to as Ellis. 
As per independent claim 1, Ellis teach, 

o a plurality of hard disk drives; and (Figure 3 items 31 1 as taught in 
Paragraph 0040) 

o a controller constructed by including a host interface which receives a 
request for a data read and request for a data write from/to said hard disk 
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drives from said information processing apparatus, (Figure 3 items 302 as 

taught in Paragraph 0040) 
o a disk interface connected to said hard disk drives so as to be able to 

communicate therewith through a communication path which performs 

data input/output to/from said hard disk drives, (Figure 3 items 316 as 

taught in Paragraph 0040) 
o a memory, (Paragraph 0046 'taught as RAM') 

o a CPU which controls said host interface, said disk interface, and (Figure 
3 item 306 as taught in Paragraph 0040) 

o a time counting mechanism, (Paragraph 0052 'taught as state machine') 

o wherein a logical volume is formed in a RAID group with redundancy 
made up of a plurality of said hard disk drives, said disk array apparatus 
comprising: (Paragraph 0066 'taught as a logical storage unit') 

o an access time storage section which stores, upon reception of a request 
for a data read or request for a data write from/to said logical volume from 
said information processing apparatus, a time acquired from said time 
counting mechanism as an access time in said memory in association with 
an identifier of said RAID group in which said logical volume is formed; 
and (Paragraph 0064 and 0065) 

o a power saving mode execution section which refers to said access time 
stored in said memory and sets a number of said hard disk drives 
according to the redundancy of said RAID group to a power saving mode 
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when the difference between a current time acquired from said time 
counting mechanism and said access time exceeds a predetermined time 
(Paragraph 0036). 

As per dependent claim 2, Ellis teach, a plurality of communication paths which 
connect said disk interface and said plurality of hard disk drives, (Figure 3 as shown 
with respect to the interconnections), wherein said hard disk drives are connected to 
any one of said communication paths so as to be able to communicate therewith, 
(Figure 3), a communication path selection section which selects said communication 
path having the least number of said hard disk drives in a power saving mode is 
provided, and said power saving mode execution section sets said hard disk drives 
connected so as to be able to communicate with said communication path selected by 
said communication path selection section to a power saving mode (Paragraph 0036). 

As per dependent claims 3 and 15, Ellis teach, a read request responding section 
which responds, upon reception of said request for a read from said logical volume 
formed by including said hard disk drives in said power saving mode from said 
information processing apparatus, to said read request using the redundancy of said 
RAID group from said hard disk drives not in a power saving mode out of said hard disk 
drives making up said logical volume; and (Paragraph 0073 'taught as READ 
operation'), a power saving mode cancellation section which cancels the power saving 
mode of said hard disk drives in a power saving mode after said read request 
responding section responds to said read request (Paragraph 0036 'taught as a host 
command used to change the power mode'). 
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As per dependent claims 4 and 16, Ellis teach, a spare drive storage section 
which stores duplicates of data stored in said hard disk drives in spare drives which are 
reserved drives for said hard disk drives before said power saving mode execution 
section sets said hard disk drives to a power saving mode; (Paragraph 0064 and 0065 
The Examiner notes that the system of Ellis teach a RAID 1 configuration, thus 
anticipating the instant limitation of duplicates), a write request responding section 
which responds, upon reception of said request for a write to said logical volume formed 
by including said hard disk drives in a power saving mode, to said write request by 
regarding said hard disk drives not in a power saving mode out of said hard disk drives 
making up said logical volume and said spare drives as said RAID group in which said 
logical volume is formed; and (Paragraph 0036 as taught in Paragraph 0075 'taught as 
a host command that is passed to the media controller to wake the disks 1 ), a power 
saving mode cancellation section which cancels the power saving mode of said hard 
disk drives in a power saving mode after said write request responding section 
responds to said write request and stores duplicates of data stored in said spare drives 
in said hard disk drives whose power saving mode has been canceled (Paragraph 0036 
'taught as a host command used to change the power mode') 

As per dependent claims 5 and 17, Ellis teach, a position information storage 
section which stores position information of the data written in said spare drives by said 
write request responding section according to said write request in said memory, 
(Paragraph 0043 'The Examiner notes that the system of Ellis is able to address each 
drive independently, thereby anticipating the instant limitation'.), wherein said power 
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saving mode cancellation section stores duplicates of said data stored in the positions 
indicated by said position information of said spare drives in said hard disk drives whose 
power saving mode has been canceled (Paragraph 0036 'taught as a host command 
used to change the power mode'). 

As per dependent claims 6 and 18, Ellis teach, a write request responding 
section which writes, upon reception of said request for a write to said logical volume 
formed by including said hard disk drives in a power saving mode, the data 
accompanying said write request in only said hard disk drives not in a power saving 
mode out of said hard disk drives making up said logical volume and responds to said 
write request; and (Paragraph 0036 'taught as a host command used to change the 
power mode', and Paragraph 0075 'as the media controllers are listening for the host 
commands to wake the drives - which is then operable for the WRITE operation'; as 
shown in claim 31), a power saving mode cancellation section which cancels the power 
saving mode of said hard disk drives in a power saving mode after said write request 
responding section responds to said write request (Paragraph 0036 'taught as a host 
command used to change the power mode'), generates data to be stored in said hard 
disk drives in a power saving mode using the redundancy of said RAID group from the 
data stored in said hard disk drives not in a power saving mode out of said hard disk 
drives making up said logical volume and stores said data generated in said hard disk 
drives whose power saving mode has been canceled (Paragraph 0089). 

As per dependent claims 7 and 19, Ellis teach, a position information storage 
section which stores position information in said hard disk drives of the data written in 
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said hard disk drives in a power saving mode in said memory for said write request, 
(Paragraph 75 as shown in paragraph 0043 'taught as a addressing the storage media') 
wherein said power saving mode cancellation section generates data to be stored at 
positions indicated by said position information of said hard disk drives in a power 
saving mode using the redundancy of said RAID group from the data stored in said hard 
disk drives not in a power saving mode out of said hard disk drives making up said 
logical volume and stores said generated data in said hard disk drives whose power 
saving mode has been canceled (Paragraph 0089 'taught as transfer of data' with 
respect to the citing above). 

As per independent claim 8, Ellis teach, 

In addition to the limitations presented with respect to independent claim 
1, claim 8 adds the following limitations: 
o a power saving start time storage section which stores the second time 
acquired from said time counting mechanism as a power saving start time 
in said memory (Paragraph 0036 taught as the timer that expires after the 
last host access) in association with an identifier of said RAID group when 
said first or second hard disk drives are set to a power saving mode by 
said power saving mode execution section; and (Paragraph 0036 with 
respect to claim 29) 
o a power saving mode cancellation section which refers to said power 
saving start time and cancels the power saving mode of said first or 
second hard disk drives in a power saving mode when the difference 
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between said power saving start time and a third time acquired from said 
time counting mechanism exceeds a predetermined time (Paragraph 0036 
'taught as a host command used to change the power mode'). 
As per dependent claim 9, Ellis teach, wherein the usage mode of each said 
RAID group is stored in said memory, and when said RAID group consists of said first 
hard disk drives and said second hard disk drives, said power saving mode execution 
section sets a number according to the redundancy of said RAID group or an arbitrary 
number of said first or second hard disk drives to a power saving mode according to 
said usage mode of said RAID group (Paragraph 0041). 

As per dependent claim 10, Elllis teach, a continuous operation time storage 
section which stores a continuous operation time for each said RAID group in said 
memory; and a batch spare execution section which stores duplicates of data stored in 
all said first or second hard disk drives making up said RAID group whose said 
continuous operation time exceeds a predetermined time in spare drives which are 
reserved parts of said first or second hard disk drives and sets all said first or second 
hard disk drives making up said RAID group to a power saving mode (Paragraph 0041 
and paragraph 0043). 

As per dependent claim 11, Ellis teach, an accumulated operation time storage 
section which stores an accumulated operation time for each of said first or second hard 
disk drives in said memory, wherein said power saving mode execution section sets 
said first or second hard disk drives whose said accumulated operation time is long out 
of said first or second hard disk drives making up said RAID group to a power saving 
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mode (Paragraph 0036 'taught as a timer that expires from last host access for entering 
a mode of reduced power consumption'). 

As per dependent claim 12, Ellis teach, wherein after canceling the power saving 
mode of said first or second hard disk drives whose power saving mode cancellation 
section is set to a power saving mode, said power saving mode execution section sets 
said first or second hard disk drives whose said operation time is long out of said first or 
second hard disk drives of the RAID group including said first or second hard disk drives 
to a power saving mode (Paragraph 0064 and 0065). 

As per dependent claim 13, Ellis teach, a load time storage section which stores 
the time at which the head of each of said first or second hard disk drives is loaded as 
the load time in said memory; and an unload execution section which unloads the 
heads of said hard disk drives whose difference between said load time and the time 
acquired from said time counting mechanism exceeds a predetermined time (Paragraph 
0044). 

As per dependent claim 14, Ellis teach, an accumulated operation time storage 
section which stores the accumulated operation time of each of said first or second hard 
disk drives in said memory; (Paragraph 0036 'taught as a the timer') an error count 
storage section which stores a count of errors produced at each of said first or second 
hard disk drives in said memory; (Paragraph 0039 'taught as an error report') and a 
dynamic spare execution section which stores duplicates of data stored in said first or 
second hard disk drives whose said error count exceeds a predetermined error count 
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according to said accumulated operation time in spare drives which are reserved parts 
of said first or second hard disk drives (Paragraph 0044). 
As per independent claim 20, Ellis teach, 

o a step of storing, upon reception of a request for a data read or request for 
a data write from/to said logical volume from said information processing 
apparatus, a first time acquired from said time counting mechanism as an 
access time in said memory in association with an identifier of said RAID 
group in which said logical volume is formed; (Paragraph 0052) 

o a step of referring to said access time stored in said memory and checking 
whether the difference between a second time acquired from said time 
counting mechanism and said access time exceeds a predetermined time 
or not; (Paragraph 0052 'taught as referring to state machines') 

o a step of setting a number of said first hard disk drives according to the 
redundancy of said RAID group to a power saving mode when said RAID 
group whose difference between the second time acquired from said time 
counting mechanism and said access time exceeds a predetermined time 
consists of only said first hard disk drives; (Paragraph 0036) 

o a step of setting an arbitrary number of said second hard disk drives to a 
power saving mode when said RAID group whose difference between the 
time acquired from said time counting mechanism and said access time 
exceeds a predetermined time consists of only said second hard disk 
drives; (Paragraph 0036) 
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o a step of storing, when said first or second hard disk drives are set to a 
power saving mode, a third time acquired from said time counting 
mechanism as a power saving start time in said memory in association 
with an identifier of said RAID group; and (Paragraph 0043) 

o a step of referring to said power saving start time and canceling the power 
saving mode of said first or second hard disk drives in a power saving 
mode when the difference between said power saving start time and the 
time acquired from said time counting mechanism exceeds a 
predetermined time (Paragraph 0036 as taught in Paragraph 0075 'taught 
as a host command that is passed to the media controller to wake the 
disks'). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 . U.S. 2004/0243761 Bohrer et al teach a power consumption reduction method 
for RAID based storage systems (see Paragraph 0003) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Bradley whose telephone number is (571) 272- 
8575. The examiner can normally be reached on 6:30-3:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A. Sparks can be reached on (571) 272-4201 . The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). s 
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